One hundred twenty pigs (initially 44 kg BW) were used to determine the effects of genotype, sex, and dietary lysine on subprimal cut yields and carcass quality. Within genotype (high or medium potential for lean tissue gain), barrows and gilts were fed separately either a .90 or .70% lysine diet until the mean weight of each pen of three pigs reached 104 kg. Then one pig was removed and dietary lysine for the remaining two pigs was decreased to .75 or .55%, respectively. At both 104 and 127 kg BW, carcasses from high-lean genotype (HLG) pigs and gilts had ( P < .01) higher percentages of boneless closely trimmed ham, loin, and shoulder than carcasses from medium-lean genotype (MLG) pigs and barrows, respectively. At 104 kg BW HunterLab values indicated ( P < .01) that HLG longissimus muscle (LM) was redder, more yellow, and more intense in color than MLG LM. The LM from HLG gilts had ( P < .05) higher Warner-Bratzler shear values (less tender) than LM from HLG barrows and MLG pigs at 104 kg BW. At 127 kg BW, HLG LM was visually firmer ( P < .05) and more reddish-pink ( P < .01); had HunterLab values ( P < .01) that indicated a darker, redder color; had less moisture exudate ( P < .05), thaw loss ( P < .01), and percentage of lipid ( P < .01); and had a higher pH ( P < .05) than MLG LM. Barrow LM had more marbling ( P < .05), a higher percentage of lipid ( P < .01), less moisture exudate ( P < .05), and less thaw loss ( P < .01) than LM from gilts. The LM from HLG barrows had higher ( P < .05) Warner-Bratzler shear values than the LM from HLG gilts and MLG pigs at 127 kg BW. Overall, the dietary regimens used in this trial resulted in minimal differences in either carcass quality or cutability. The production option of feeding HLG gilts to 127 kg can be used to optimize carcass cutability and quality traits.
Introduction
Carcass composition and quality of finishing pigs can be influenced by genetics and sex (Christian et al., 1980; Langlois and Minvielle, 1989) . Selection for decreased backfat thickness and improved feed utilization has resulted in pigs with increased lean gain potential (Campbell and Taverner, 1988) . Genotypes characterized as having a high potential for lean tissue gain have resulted in superior growth performance and protein accretion compared with genotypes with medium lean gain potential (Friesen et al., 1994 ). An underlying requirement to support increased protein accretion seems to be lysine intake (Rao and McCracken, 1990; Stahly, 1991) . Within genotype, differences in sex result in alterations in growth performance, protein accretion, and lysine requirements (Friesen et al., 1994) . However, little information is available on how the interactions between genotype and sex affect yield and distribution of subprimal cuts and carcass quality. Therefore, the objective of this study was to assess the effects of genotype, sex, and dietary lysine on carcass subprimal cut yields and carcass quality of finishing pigs fed to 104 or 127 kg.
Materials and Methods

Animals. One hundred twenty pigs (initially 44 kg)
were used in a 2 × 2 × 2 factorial arrangement. Genetic comparisons were made between genotypes previously characterized as having either high-or medium-lean gain potential (Friesen et al., 1994) . Pigs with lean growth rates ≥ .34 kg/d were classified as high-lean gain genotype (Stahly et al., 1988) . Medium-lean gain pigs had a lean deposition rate ranging from .23 to .33 kg/d. Within genotype, barrows and gilts were fed separately two dietary lysine regimens. Three pigs were housed per pen (4.6 m × 1.2 m ) with solid concrete flooring in an open-fronted facility with five replicate pens per treatment. Drip coolers were activated when temperatures exceeded 29°C, cycling on for 3 out of every 15 min. Each pen contained a single-hole self-feeder and a nipple waterer to accommodate ad libitum access to feed and water. Two dietary regimens were used in this experiment based on the dietary lysine estimates proposed by Stahly (1991) for high-and medium-lean gain potential genotypes. Pigs were fed a diet containing either .90 or .70% dietary lysine until a pen mean weight of 104 kg was achieved. At this point, dietary lysine was decreased to .75 and .55%, respectively. Dietary isoleucine, methionine + cystine, threonine, and tryptophan were maintained relative to lysine according to the ratio proposed by NRC (1988) for 50-to 110-kg finishing pigs. All other nutrient requirements met or exceeded NRC recommendations for 50-to 110-kg finishing pigs. When the mean weight of pigs in a pen reached 104 kg, one pig from each pen was selected randomly and slaughtered for carcass analysis. The remaining two pigs in each pen were grown to a mean weight of 127 kg and slaughtered for carcass analysis. Detailed genotype, diet, management, performance, and slaughter characteristics have been described previously (Friesen et al., 1994) . One pig from the 104-kg slaughter group and two pens from the 127-kg group were removed from trial because of illness and one death that were not treatment-related.
Carcass Data. Carcasses were chilled conventionally at 1°C for 24 h in the Kansas State University Meats Laboratory. At 24 h postmortem, left sides were ribbed at the 10th rib and carcass data were collected to determine USDA grade (USDA, 1985) and percentage lean (NPPC, 1991) . The pounds of lean pork (containing 5% fat) were calculated from 3.28 + (.437 × hot carcass weight, kg) − (3.3477 × 10th rib fat depth, cm) + (2.727 × 10th rib longissimus muscle area, cm 2 ) . Percentage lean was derived by dividing pounds of lean by hot carcass weight and multiplying by 100. At 15 min after ribbing, circular Whatman No. 2 filter paper 5.5 cm in diameter was placed for approximately 1 s on the posterior cut surface of the ribbed longissimus muscle ( LM) . The difference between dry and moist weights was recorded as the weight of moisture exudate. This procedure was a modification of that used by Kauffman et al. (1986) . Hunter L*a*b* values of the LM were measured with a Minolta CR-200 Chroma Meter (Minolta Camera, Higashi-Ku, Osaka 541, Japan). Saturation index and hue angle were calculated using the equations of (a* 2 + b* 2 ) Ø and arc tangent (b*/a*), respectively. Hunter L*, Hunter a*, Hunter b*, saturation index, and hue angle were used as objective measures of lightness, redness, yellowness, color vividness or intensity, and degree of red to orange, respectively. Visual color, firmness/wetness, and marbling of the LM at the 10th rib were scored on a scale of 1 to 5 ( 1 = pale pinkishgray, very soft and very watery, and devoid to practically devoid and 5 = dark purplish-red, very firm and dry, and moderately abundant or greater, respectively; NPPC, 1991). A 2-g LM sample was removed for 24-h pH determination. The muscle sample was homogenized in a commercial blender (Waring Products Div., Dynamics Corp. of America, New Hartford, CT) with 20 mL of distilled water, and pH was measured at room temperature with an Orion Ross Combination pH Electrode attached to a Fisher Accument 620 pH Meter (Fisher Scientific, Pittsburgh, PA).
Fabrication. Following carcass data collection, carcass right sides were weighed and fabricated into closely trimmed, bone-in primals and boneless subprimal cuts according to National Association of Meat Purveyors (NAMP, 1988) guidelines.
The primal and subprimal cuts included the 402 pork fresh ham, skinned; 402C pork fresh ham, boneless, trimmed; 405 pork shoulder, picnic; 405A pork shoulder, picnic, boneless; 406 pork shoulder, Boston butt; 406A pork shoulder, Boston butt, boneless; 408 pork belly with the fat back removed; 410 pork loin; 413 pork loin, boneless; 415 pork tenderloin; 416 pork spareribs; 420 pork pig's feet, front; 421 pork neck bones; and jowl.
Each cut weight was divided by the chilled side weight and multiplied by 100 to calculate percentages. Percentages of boneless ham, loin, and shoulder were calculated from the equation of 100 × (402C + 405A + 406A + 413 + 415)/chilled side weight.
Warner-Bratzler Shear Determination. At approximately 28 h postmortem, 7.6-cm boneless LM from the 11−13 rib region was frozen at −20°C for future analysis. A 2.54-cm chop from each LM sample was cut, weighed, and thawed at 2°C for 18 h. Chops were reweighed and cooked in a Blodgett dual-air-flow oven (G.S. Blodgett, Burlington, VT) to an internal temperature of 70°C (AMSA, 1978) and monitored with thermocouples attached to a Doric Minitrend 205 temperature monitor (Emerson Electric S. A., Doric Div., San Diego, CA). After a 2-h cooling period at room temperature, chops were blotted and reweighed. Six 1.27-cm diameter cores were removed with a mechanical coring device perpendicular to the chop's cut surface and sheared through the center with a Statistics. Data collected from this experiment were analyzed using the GLM procedure of SAS (1988) . The experiment was analyzed as a randomized complete block, using initial weight to establish blocks. Analysis of variance was conducted by single degree of freedom contrasts of main effects, two-way interactions, and three-way interaction (Peterson, 1985) . Main effect and interaction means were separated using least squares procedures when the respective F-tests were significant ( P < .05). Pen was used as the experimental unit for all criteria in this experiment. Each weight group (104 and 127 kg) was analyzed separately. A difference score analysis was conducted to determine differences due to final weight end points. For each pen, the value at 104 kg was subtracted from the mean value at 127 kg. The analysis of variance included main effects, two-way interactions, and three-way interaction. When respective F-tests were significant ( P < .05), means were separated using least squares procedures and appropriate difference scores were compared with 0 ( P < .05).
Results
Carcass Traits. When pigs were slaughtered at a mean weight of 104 kg (Table 1) , high-lean genotype ( HLG) carcasses had ( P < .05) higher cutability USDA grades (lower number) than medium-lean genotype ( MLG) carcasses. However, genotype differences in calculated estimates for percentage lean were not significant ( P > .10). Carcasses from gilts slaughtered at 104 kg had higher calculated estimates for percentage lean ( P < .01) and higher cutability USDA grades (lower numbers, P < .05). USDA grade and percentage lean were not affected ( P > .10) by dietary lysine level.
At 127 kg (Table 2) , HLG carcasses had ( P < .01) higher cutability USDA grade estimates (lower numbers) than MLG carcasses. Gilt carcasses had ( P < .01) higher calculated percentage of lean than barrows. In a sex × dietary lysine interaction ( P < .05), barrows fed high dietary lysine (.90% from 44 to 104 Subprimal Yield Traits. The chilled-side carcass weights from pigs fed to 104 kg (Table 1 ) were greater ( P < .01) for HLG carcasses than for MLG carcasses. High-lean genotype carcasses had higher percentages of 402C boneless ham ( P < .05); 410 loin ( P < .01); 413 boneless loin ( P < .01); 415 tenderloin ( P < .01); and combined boneless ham, loin, and shoulder ( P < .01) than MLG carcasses. In addition, HLG carcasses tended ( P = .09) to have a lower percentage of 420 front feet than MLG carcasses.
For pigs fed to 104 kg, gilt carcasses had higher percentages of 402 fresh ham ( P < .05); 402C boneless ham ( P < .05); 410 loin ( P < .01); 413 boneless loin ( P < .05); 415 tenderloin ( P < .01); and combined boneless ham, loin, and shoulder ( P < .05) than barrows. However, barrow carcasses had ( P < .05) a higher percentage of jowl than gilt carcasses.
Carcasses from pigs fed the .70% lysine regimen tended ( P = .09) to have a higher percentage of spareribs than carcasses from pigs fed the .90% lysine regimen. However, dietary lysine did not influence ( P > .10) the percentage of any other subprimal cut from pigs fed to 104 kg.
When pigs were fed to 127 kg (Table 2) , HLG chilled carcasses were heavier ( P < .05) than MLG chilled carcasses. High-lean genotype carcasses had higher percentages of 402C boneless ham ( P < .05); 405 picnic shoulder ( P = .05); 405A boneless picnic shoulder ( P < .05); 406 Boston butt ( P < .01); 406A boneless Boston butt ( P < .01); 410 loin ( P < .01); 413 boneless loin ( P < .01); 415 tenderloin ( P < .01); and combined boneless ham, loin, and shoulder ( P < .01) than MLG carcasses. However, MLG carcasses had ( P < .01) a higher percentage of 420 front feet and tended to have higher percentages of 408 belly ( P = .09) and 416 spareribs ( P = .08) than HLG carcasses.
When fed to 127 kg, carcasses from gilt had higher percentages of 402 ham ( P < .01); 402C boneless ham ( P < .01); 405 picnic shoulder ( P < .05); 405A boneless picnic shoulder ( P < .05); 410 loin ( P < .05); 415 tenderloin ( P < .01); and combined boneless ham, loin, and shoulder ( P < .01) than those from barrows. In addition, gilts tended ( P = .09) to have a higher percentage of 413 boneless loin than barrows.
For pigs fed to 127 kg, sex × dietary lysine interactions ( P < .05) were observed for the percentages for bone-in (406) and boneless (406A) Boston butt. Carcasses from gilts fed the high-lysine regimen and barrows fed the medium-lysine regimen had ( P < .05) higher percentages of 406 bone-in and 406A boneless Boston butt than carcasses from barrows fed the high-lysine regimen. Carcasses from gilts fed the medium-lysine regimen were intermediate and had similar ( P > .10) percentages of bone-in and boneless Boston butt compared to the other three interaction means. These results seem to deviate from the trends observed for other subprimal cuts. However, we should recognize that the Boston butt is a high seam-fat cut, and the weights (percentages) recorded are an accumulation of both muscle and seam fat.
Carcasses from pigs fed to 127 kg had ( P < .05) 9.44 kg heavier chilled carcass side weights but a 2.1% lower percentage of boneless ham, loin, and shoulder compared to carcasses from pigs fed to 104 kg. The heavier weight carcasses from pigs fed to 127 kg had reduced ( P < .05) carcass side weight percentages of 402C boneless ham (.67%), 406 bone-in Boston butt (.47%), 406A boneless Boston butt (.32%), 410 bonein loin (1.08%), 413 boneless loin (1.15%), 415 tenderloin (.06%), and 420 front feet (.08%) compared to the lighter weight carcasses from pigs fed to 104 kg. However, the percentage of 408 belly was .86% higher ( P < .05) for carcasses from pigs fed to 127 kg. Percentages of 402 bone-in ham, 405 bone-in picnic shoulder, 405A boneless picnic shoulder, 416 spareribs, and 421 neckbones were similar ( P > .05) for carcasses from pigs fed to either 104 or 127 kg. Carcasses from barrows fed to 127 kg had ( P < .05) .56% less jowl than carcasses from barrows fed to 104 kg. However, the percentage of jowl was similar ( P > .05) for carcasses from gilts fed to 127 and 104 kg.
Longissimus Muscle Quality Traits. Longissimus muscle quality characteristics from pigs fed to 104 kg are reported in Table 3 . The LM from MLG carcasses had more ( P < .01) visual marbling but similar ( P > .10) visual color and firmness compared with color from HLG carcasses. Even though LM from carcasses of pigs fed the medium-lysine regimen tended ( P = .07) to have more marbling than LM from carcasses of pigs fed the high-lysine regimen, all other visual traits were similar ( P > .10) for both sex and dietary lysine treatments.
Treatment effects were not detected ( P > .10) for LM moisture exudate of pigs fed to 104 kg. However, LM from HLG carcasses compared with LM from MLG carcasses had ( P < .01) higher Hunter a*, Hunter b*, and saturation index, indicating a redder, more Table 4 . The effects of genotype, sex, and dietary lysine on longissimus muscle quality characteristics of pigs fed to 127 kilograms a A .90% or .70% dietary lysine was fed until a pen mean weight of 104 kg was achieved. At this point, one pig per pen was removed for slaughter (Table 3) , and the remaining two pigs/pen receiving .75% or .55% dietary lysine.
b Scores of 1 to 5: 2 = grayish pink, traces to slight, or soft and watery; 3 = reddish pink, small to modest, or slightly firm and moist; and 4 = purplish red, moderate to slightly abundant, or firm and moderately dry.
c Moisture absorbed when placing a Whatman No. 2 filter paper on longissimus muscle. d Measure of dark to light (Hunter L*), redness (Hunter a*), yellowness (Hunter b*), vividness or intensity (saturation index), or red to orange (hue index).
e,f Genotype effect ( P < .01 and P < .05, respectively). g,h Sex effect ( P < .01 and P < .05, respectively). i Dietary lysine effect ( P < .05). j Genotype × sex interaction ( P < .05). yellow, and more intense or vivid color. In a genotype × sex interaction ( P < .05), LM from carcasses of MLG barrows had ( P < .05) a larger hue angle than LM from carcasses of HLG gilts, HLG barrows, and MLG gilts, indicating a shift away from red and toward a more orange color. Neither sex nor dietary lysine treatment affected ( P > .10) any other Hunter value or index. Even though no treatment effects were detected ( P > .10) for thaw loss, a genotype × sex interaction occurred for cooking loss and the total combination of thaw and cooking loss. For both traits, LM from HLG gilts had ( P < .05) higher losses than LM from HLG barrows. Medium-lean genotype barrows and gilts were intermediate and not different ( P > .10) from the other genotype × sex means. In another genotype × sex interaction ( P < .05), LM from HLG gilt carcasses had ( P < .05) higher Warner-Bratzler shear values (were tougher) than LM carcasses from HLB barrows, MLG gilts, and MLG barrows.
Proximate analysis for the LM of pigs fed to 104 kg is presented in Table 3 . Treatment effects were not detected ( P > .10) for either percentage of LM moisture or ash. The LM from HLG carcasses had ( P < .01) a higher percentage of crude protein than MLG carcasses. However, no sex or dietary lysine effects ( P > .10) were observed for LM crude protein. In a genotype × sex × dietary lysine interaction ( P < .05), LM from carcasses of MLG barrows fed .70% dietary lysine had ( P < .01) more lipid than any other treatment group. This is consistent with MLG barrows fed .70% lysine having the highest numerical scores for visual marbling.
Longissimus muscle quality characteristics for pigs fed to 127 kg are reported in Table 4 . High-lean genotype carcasses visually had a firmer ( P < .05), more reddish-pink ( P < .01) LM than MLG carcasses. In addition, HLG carcasses tended ( P = .07) to have less visual marbling than LM from MLG carcasses. The LM from barrow carcasses had more marbling ( P < .05) and tended ( P = .06) to be firmer than LM from gilt carcasses. Dietary lysine did not influence ( P > .10) visual LM quality characteristics. The LM from HLG carcasses and barrow carcasses had ( P < .05) less moisture exudate than LM from MLG carcasses and gilt carcasses, respectively. The LM from HLG carcasses had lower ( P < .01) Hunter L* values and smaller hue angles than LM from MLG carcasses, indicating a darker color that was redder and less orange. The LM from gilt carcasses tended to have higher Hunter a* ( P = .08) and Hunter b* ( P = .09) values, resulting in a higher saturation index ( P = .07) compared with LM from barrow carcasses. Again, dietary lysine did not influence ( P > .10) objective color measures using a Minolta Chromameter.
The LM from HLG carcasses of pigs fed to 127 kg had a higher 24-h pH ( P < .05) and a lower percentage of thaw loss than LM from MLG carcasses. However, no genotype effect ( P > .10) was detected for percentage of either LM cooking or total loss. The LM of barrow carcasses had ( P < .01) a lower percentage of thaw loss but had similar ( P > .10) percentages of cooking and total loss and a similar ( P > .10) pH compared with LM from gilt carcasses. The LM from carcasses of pigs fed the higher dietary lysine regimen had higher ( P < .05) percentages of cooking and total losses than LM from pigs fed the medium dietary lysine regimen. No lysine effect ( P > .10) was observed for LM 24-h pH or percentage of thaw loss. In a genotype × sex interaction ( P < .05), LM from carcasses of HLG barrows had ( P < .05) higher LM Warner-Bratzler shear values (were tougher) than LM from carcasses of HLG gilts, MLG gilts, and MLG barrows. Dietary lysine did not influence ( P > .10) Warner-Bratzler shear values.
For the LM proximate analysis of pigs fed to 127 kg, the LM of HLG carcasses had ( P < .01) a higher percentage of crude protein and a lower percentage of lipid than LM of MLG carcasses. The LM from gilt carcasses tended to have a higher percentage of moisture ( P = .06) and had a lower percentage of lipid ( P < .01) than LM from barrow carcasses. Dietary lysine did not affect ( P > .10) any of the proximate analysis traits measured.
The LM from pigs fed to 104 and 127 kg had similar ( P > .05) visual color scores, marbling, firmness scores, moisture exudate, 24-h pH, and thaw loss. The LM from HLG pigs fed to 127 kg had lower ( P < .05) Hunter L*, Hunter a*, and Hunter b* values, resulting in lower ( P < .05) hue angles and saturation indexes compared to the LM from HLG pigs fed to 104 kg. For MLG pigs, pigs fed to either 104 or 127 kg had similar ( P > .05) Hunter values and indexes. Cooking losses and combined thaw and cooking losses were lower ( P < .05) for LM from MLG barrows and HLG gilts fed to 127 kg compared to 104 kg. However, final weight did not influence ( P > .05) cooking or combined thaw and cooking losses for LM from HLG barrows and MLG gilts. The LM from HLG barrows had .74 kg higher WBS (less tender, P < .05) at 127 kg compared to 104 kg BW. For HLG gilts, LM from 127-kg pigs had .54 kg lower WBS (more tender, P = .05) than LM from 104-kg pigs. The WBS for LM from MLG pigs was similar ( P > .05) for both weight groups. Although LM lipid, ash, and protein were similar ( P > .05) at both weight end points, LM moisture was .47% lower ( P < .05) for pigs fed to 127 kg than for pigs fed to 104 kg.
Discussion
Carcass Cutability. As expected, predicted carcass cutability (USDA grade and calculated percentage lean) and percentage of closely trimmed, boneless ham, loin, and shoulder decreased for pigs fed to 127 kg compared with pigs fed to 104 kg. Carr et al. (1978) , Christian et al. (1980) , and Shields et al. (1983) also reported a decrease in cutability as pigs increased in slaughter weight. In our study, pigs fed to 127 kg had heavier carcass side weights and therefore heavier subprimal cut weights compared to pigs fed to 104 kg. When expressed as a percentage of carcass side weight, the percentages of the more valuable closely trimmed subprimals (402C boneless ham, 406 Boston butt, 406A boneless Boston butt, 410 loin, 413 boneless loin, and 415 tenderloin) were lower for the heavier carcass sides from pigs fed to 127 kg. Although no significant percentage changes ( P < .05) were observed for most of the remaining cuts, the high-fatcontent 408 belly had an increase in the percentage of carcass side weight from 104 to 127 kg BW. Cisneros et al. (1994) suggested that a linear increase occurs in trimmed wholesale cut and trimmed, boneless, wholesale cut weights of pigs slaughtered from 100 to 160 kg, but a linear decrease occurs when these weights are expressed as percentages of side weight. Likewise, Christian et al. (1980) found lower percentages of ham and loin for pigs fed to 113.5 kg compared with pigs fed to 90.8 kg BW. However, Carr et al. (1978) reported only a slight decrease in percentage of lean cuts as slaughter weight increased, and percentage of ham and loin remained relatively constant for slaughter weights from 45.4 to 136.4 kg BW.
At both 104 and 127 kg BW, HLG carcasses had higher cutability USDA grades (lower numbers) and a higher percentage of combined boneless ham, loin, and shoulder than MLG carcasses. Stahly et al. (1988 Stahly et al. ( , 1991 also indicated greater dissected lean content for carcasses from HLG barrows than for those from MLG barrows. This difference in subprimal cut yield was due primarily to a higher percentage of the more valuable subprimals from the ham and loin. In agreement, Christian et al. (1980) found that leancross carcasses had higher percentages of ham and loin than average-cross carcasses. Gu et al. (1992) suggested that carcass composition is influenced by age at maturity, with later-maturing (HLG) pigs having greater lean content than earlier-maturing (MLG) pigs. At slaughter weights of both 104 and 127 kg, the later-maturing, HLG pigs produced carcasses that had a higher percentage of combined, closely trimmed, boneless, higher-valued ham, loin, and shoulder than earlier-maturing, MLG pigs. However, neither the prediction equation for percentage lean (Tables 1 and 2 ) nor proximate analysis of whole carcass sides (Friesen et al., 1994) found statistical differences between genotypes. Therefore, carcass measures and composition apparently underestimate the percentage of the higher-valued subprimals and the economic advantage of HLG carcasses.
Except for last rib backfat at 127 kg, all carcass measures (104 or 127 kg) that predict cutability were statistically superior for gilts compared with barrows. At 127 kg, a sex × genotype interaction indicated gilts (high-and medium-lysine) and medium-lysine barrows had less ( P < .05) last rib backfat and, therefore, a higher cutability USDA grade (lower number) than high-lysine barrows. However, both high-lysine gilts (2.55 cm) and medium-lysine gilts (2.66 cm) had lower last rib backfat means than either high-lysine barrows (3.13 cm) or medium-lysine barrows (2.77 cm). The superior trimness and muscling of gilts compared with barrows translated into higher percentage of combined boneless ham, loin, and shoulder. Carcass side proximate analysis (Friesen et al., 1994) found gilt carcasses at 104 kg to have higher percentages of crude protein and ash and a lower percentage of lipid than barrow carcasses. At 127 kg, gilt carcasses had higher percentages of moisture and crude protein than barrow carcasses. As also found for genotype, the superior percentage for gilt carcasses was primarily due to a higher percentage of the more valuable subprimals from the ham and loin. Most previous studies (Christian et al., 1980; Martin et al., 1980; Cromwell et al., 1993) concur that gilts produce higher cutability carcasses than barrows at similar slaughter weights. Martin et al. (1980) concluded that percentages of ham and loin were dependent on sex as well as slaughter weight. They found that the percentages of ham and loin for gilts remained constant from 73 kg up to 112 kg and dropped steadily through 137 kg. In contrast, the percentages of ham and loin for barrows dropped from 73 kg through 126 kg live weight.
Different dietary lysine levels resulted in minimal influences on carcass or subprimal yields. Likewise, dietary lysine did not influence whole-side carcass composition (Friesen et al., 1994) . In agreement, Christian et al. (1980) fed 12 and 16% dietary protein and found no difference in carcass traits or percentage of ham and loin. Results from Cromwell et al. (1993) found a sex × protein (or lysine) interaction indicating that gilts require a higher lysine level than barrows to maximize rate and efficiency of growth and leanness. Similarly, HLG 104-kg gilts fed increased dietary lysine had improved growth performance (Friesen et al., 1994) and approximately 2% more closely trimmed, boneless ham, loin, and shoulder than HLG gilts fed lower dietary lysine levels. However, dietary lysine levels did not influence gilt performance from 44 to 127 kg (Friesen et al., 1994) or the percentage of closely trimmed boneless ham, loin, and shoulder at 127 kg BW. In contrast, HLG barrows fed increased dietary lysine produced fatter carcasses (Friesen et al., 1994 ) that had over 2% less closely trimmed boneless ham, loin, and shoulder than barrows fed less dietary lysine. These data suggest that HLG gilts require more dietary lysine than barrows to overcome differences in feed intake (Friesen et al., 1994) and optimize leanness at 104 kg. However, by extending the feeding period to 127 kg, the higher dietary lysine levels used in this study are not required to optimize animal performance and carcass cutability. Campbell et al. (1984) and Stahly et al. (1991) also have suggested that dietary protein (lysine) requirements decrease with increased age or maturity.
Longissimus Muscle Quality. The response due to differences in genotype, sex, and dietary lysine on quality characteristics is varied and sometimes not completely clear. At 104 kg, the LM from HLG carcasses exhibited less visible marbling and a more vivid or intense color that was redder and more yellow compared to the LM from medium-lean carcasses. However, except for the LM from MLG, medium-lysine barrows (4.08%) and MLG, high-lysine gilts (1.67%), LM lipid content ranged only from 2.11 to 2.62% for the other treatment groups. At 127 kg the LM from HLG carcasses had a higher 24-h pH, were firmer, and were more reddish-pink than LM from MLG carcasses. As a partial result, the closely associated characteristics of moisture exudate and thaw loss were less for LM from HLG carcasses. In agreement, Langlois and Minvielle (1989) observed genotype differences in LM quality. Landrace had a lower 45-min pH, higher reflectance (paler), and a lower water-holding capacity than other genotypes. DeVol et al. (1988) revealed high correlations for LM color with pH ( r = .73) and cooking loss ( r = −.43). Compositionally, LM from HLG carcasses had more crude protein and less lipid than those from MLG carcasses. Christian et al. (1980) also observed less marbling for lean-cross carcasses but lower color scores compared to averagecross carcasses. Although most LM quality traits were similar for pigs fed to either 127 kg or 104 kg, the overall trend was toward an increase in the deposition of lipid (marbling). However, only the decrease in percentage of LM moisture supports this conclusion. Hunter L*a*b* values indicated a shift toward a darker, less red, less yellow, less intense color for LM from HLG pigs at 127 kg compared to 104 kg. However, this trend was not apparent for the LM from MLG pigs. Although results from carcass LM quality traits are not completely clear, our data suggest that selection for HLG may reduce marbling but may also enhance color, firmness, and other associated traits. Therefore, genetic selection programs can be developed to optimize both cutability and carcass quality traits.
At 104 kg the LM chops from MLG gilt carcasses had the highest cooking loss and Warner-Bratzler shear values, indicating a tougher LM. Uttaro et al. (1993) also found higher Warner-Bratzler shear values and more LM protein and ash, but less LM lipid and DM, for gilts compared with barrows. Furthermore, DeVol et al. (1988) found intramuscular fat to be the carcass trait most highly related to tenderness and Warner-Bratzler shear values ( r = .32 and −.29, respectively). Slaughter end point comparisons indicated that the HLG gilts had lower LM cooking losses and Warner-Bratzler shear values (increased tenderness) at 127 kg than at 104 kg. These results suggest that HLG gilts should be fed to heavier weights to increase fatness and improve associated quality traits to a level comparable with the other treatment groups. At 127 kg, LM from barrow carcasses had more visible marbling and lipid than LM from gilt carcasses. The LM from barrow carcasses had less moisture exudate and thaw loss and tended to have a less vivid color and less moisture exudate. These results are consistent with Langlois and Minvielle (1989) , who observed a higher LM reflectance (paler color) for barrows compared with gilts, and Christian et al. (1980) , who found more LM marbling in barrows. Consistent with our data, they suggested that pigs that deposit more external fat also deposit more intramuscular fat. The LM from HLG barrows fed to 127 kg had the highest WarnerBratzler shear values (were toughest) compared with other treatment groups fed to 127 kg. Slaughter end point comparisons indicated that the HLG barrows had increased Warner-Bratzler shear values (were tougher) at 127 kg than at 104 kg. The reasoning for the increase in toughness for HLG barrows at 127 kg is not apparent from the other quality-related data collected in this study.
The LM from carcasses of pigs fed the .70/.55 dietary lysine regimen to 127 kg had more cooking loss, resulting in more combined thaw and cooking loss compared with LM from carcasses of pigs fed the higher dietary lysine level. This was one of the few quality traits to be affected by dietary lysine level. Because most other carcass composition and quality traits were not influenced by increased dietary lysine, higher dietary lysine levels could be incorporated to increase ADG (Friesen et al., 1994) , with minimal effects on carcass quality.
Results from this study suggest that segregation of pigs by genotype and sex could be used to optimize live performance and carcass traits. High-lean genotype gilts can be fed to 127 kg, resulting in high-cutability carcasses with quality traits comparable to those of other treatment groups. In contrast, HLG barrows should be fed to lighter slaughter weights (104 kg) to produce high-cutability carcasses that do not have the higher Warner-Bratzler shear values (lower tenderness) found when they are fed to 127 kg. Medium-lean genotype pigs can be fed to either 104 or 127 kg without influencing quality-related traits. However, feeding MLG pigs to lighter weights (104 kg) improves carcass cutability characteristics.
Implications
When fed to either 104 or 127 kg, HLG and gilt carcasses had higher percentages of closely trimmed, boneless major subprimals than MLG and barrow carcasses, respectively. High-lean genotype gilts can be fed to heavier weights (127 kg) to produce highcutability carcasses and improve quality-related traits. Overall, increased dietary lysine levels had minimal effects on carcass traits but may enhance carcass cutability of HLG gilts fed to 104 kg.
